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Sntrobuction 
it) 
fishery r«««tfeb in India i« n /OUB< aoiwAOt «id i t * 
dtTtlofBsnt ia on« of 1tli« ooontrj** raotnt •oiantifie aotiTiti««« 
Oaring tb« ••oond norid wtr «b«ii th« eountr/ miffarod an «»nt# 
food ahortagot praotioall/ n i l tho £irovino«« of India had 
atartad thair o«a fiahary dapartnanta to haXp in aolTii^ tba 
tha food problana. i^inarily fiahary daralomantal vorka waa 
atartad aa an axpariaant in BangaX mA Karala* but aftar a 
ahortwhila i t a potantiaXitiaa baoana obrioua «Aian sany atataa 
and thair proTlnoaa bagm to orgtmlaa '^air oan fiahary 
dapi«rtmant. 
?h« Imowladga of the n i^turaX hiatory of flahaa ia 
as8anti«l for tha auooasaful fiishary daYalOfsanta mA aanagaaant* 
7harafera» in India tha aolantiata aostiy hava oonfinad thair 
atady on tha biology of varioaa iaportant food fidhaa* Modam 
fiahary aoianoa» aa iodioatad by 4ounaafai.i and Srarhart (iS^ dO) 
atartad from tha viorica of i^ lonaar ooaanograiiharat dir John 
Murray and Miohaal ^ara* During tha iaat quartar of tha ninataa-
nth eantuary, aany notabXa aorlcara darotad thair raaaarohaa 
toirarda tha fiahary froblaaa* 
9aa fiahaa oaaiviaa a aajor portion of tha total fiah 
prodaotion in India and oonatitutad about 69.39( of tha total 
oateh (Anon, 1969). lotabla ooatributlona hara baan aaia on tha 
(9) 
biologf of Biisktrtl (©•Tftn«»«,iBa Jol». iWOi llii««0li«r m4L 
O«org«, 19521 Biidli«ilcrialm«n, 1962, 19641 Storg* «i6 B«Ei«rJ««, 
1964 tfid H«o, 1964), 9«irdin« (Bd7&«ll m i ffsiditt 19^49 
l)«r«in«s«it 19321 Ohidmbrw, 1950; Htiir, 19511 71ja3r«r^T«, 
1953 nad 19551 OmapiKtl imd Srlaliraaorao, 19571 Bbuikhtd, 1962 
and I964t H«dht)erislm«i, 1964 mA K«girad«, 1964K ribboa tiat 
(Prabhu, 1963) • Bombagr duok (Bai«t l i ibL* t l^^l^* aaJlabar «oX« 
(^•shftppa flBid Bblaaobar, 1^ 54 mA mHQh thr««i fin (XohflHi«d» 
1965 »id Maynkt 1^60/ aod ghol ^Hao, 1963^. fh* works don* on 
th« tU8tarlzi« fiabts inoXade th« oontrlbution of Jaoot(l920), 
PlUay (l9o4;, iiarojlni (1957 and l95d) and i4tth«r (1963) on 
aa l l t t and Ohefiko Jti j | . * (li^50), S«itiaj>P« md Bbianohar ( l96 i ) , 
P iUaj (1957), SuJ «ntiii«ha(nl (1907) and Knthur (1964) on hilsn. 
It WM n fortunate ooinoldmos that In Indli«, fraahwatar 
flahaxy h««l aada a eonaid«rtil>la progrtao* 1%« work dona on 
fraahwittar flahas ineluda tha worke of Kh i^ (1924 md 1942), 
Jhlngrm (1957 and 1959), Qaala and Qioryun (1961), Ohakrabarty 
and nint/ti (1963) and Vatarajati and Jhlngran (l963) m. aajor 
oarpa, P«Btiilu ( l96l md 1964), Barid (1963) and 3aUnX (1964) 
on oat fiohaa ind Allicunhi (1953) and ^ayjm mA 4Miai (1964) 
on nurral* 'av othar f lahaa llko datlpinna i>haa* («r||lngr«i, 
^^ ^^ »^ ^ntlua JKoittg ^Bhataaiar, 1#63) «id ^^rbaa I | | M I 
(«4ary>ui and <4aalB, 1964> baira aiae baon atodiod abiia Obaadhuri 
and AUmmtii (1957) ooafinad tbair atudiaa to tha Induoad 
braading of Mijor oorpo. 
(4) 
Th* Molofx of th« f iahcs from Ulgiirh region* otmitttred 
froK dlfftrtnt rlY«ra lilEs tho (3aiig%t tho )r«naa« imd th« rircr 
KaU «tid sM* of tho peads h«o boon studiod. lotablo ooatributiona 
«ro Wi^ rTUn inl ^ooia (i964at 19d4b and 1964o> on OyfaloopttAlif 
latiwtataot Qallloiigotta bJaaoulattto and Bafiaua atiaa*» ihan Md 
SiddUul (ltf73; on Jjubf0 rofaitm and Ohattorji j i j i . (1976 md 
iii}77> on iifboo b^ta and i*ab^ o ^iSS^LxtjiL' 
^ o aajor oarpa are tho aoat isti^ortint froahwator flahoa 
of Zadla and oonatltuto tho balk of froahwator oafeohea in tho 
oountrj* SultablXity of thoaa f iahoa in pond oulturo mA auooaas 
of indnood brooding toohniquo oponod now waya of inoreaaod 
produotion of raajjor o<trp». Kal^ monoh, Inboo Oi|lbft<tn (H«»i.) «ind 
Oirrtiina yoba ( H M . ) «ro raoat iBportimt o^ jfpa of India and aro 
•alnabXo from both* ompturo imd oulturo viow pointa* It i s 
aurpriaing that tha inforaation on th^ao two major oarpa ia 
ffioagro* Only praliminftry aork on tha bioiogf of thoaa t«o oarpa 
baa baon dona by aupti and Jhingrm (X^73/« iiao sX Jl4* (i973J 
and R«i«K>h«aa Eao and Hiviumantha Kao il^77>. 
fhoroforof a i^rojoct baa boan ondartalcan to atudy ia 
datail tho varloaa aapaota of tha biology of tho two f i ^ o a Uln 
•orphoaotryt laagth-vaight rolationahip, ralatiTO oondition 
f aotor* ago and growth* food and faading habita mi raproduotioa. 
(5-) 
At pr«««n-t mtly dnt Mp*et et th« biology !••• aorpheaotrie 
stodloo of thaoo two flohoo to boln^ roi>ort<»d horo to nako «Q 
iKldltioTi to th« knowloigo of thoao Import«it onrps lilhabitiiup 
tho Inlffiid nfttoro. 
Only f««r obooryatlons haTo boon aiido on tha morphoaotrl-
onl studio a of aoaia fraahwatar flahaa (Hlla* li^37| Iruahols md 
a«ranali, 1968) and from Zndl% Tlr tu^ l / no woric baa baaa dona 
on tbia aapaot. Xha al^if loont but aXlgbt obangaa ooour in tba 
aorj^omatrio maa i^ragianta of tba fiabaa of diffarant stooJcai 
rnoaa or iK>puXation i&adbaicriabnan* X^<a>f}, Tbaaa obangaa ara 
not raoognlgaablo* tbaraforoi atatiatioaX raatbo^s nra ampl^ yad 
to taat tba algnifloanoa of tbasa diffaruioaa* fba aapAration 
of atooka or rnoaa of offianiareiiilly importimt apaoiaa of fliAies la 
of graat liiport<inea la f i^arr InTaatlgatlon. 
( « ) 
4 gtORf DiaORXlflOW OF fHl f l g l S 
i» o» lVf« foA £ . r«l»n b«lons to ord«r 
Oypfrinlfonawa '^ nd family Oyprlmld «§. fh»i« two f iahts ii«r« flrstXy 
e«80Pib«d by Hfwallton (1882) %m Oyprina^ o<|lbiMm md Qyprinttp 
y b a 7«8p«otlr«ly« <lianth<ir (161(7 j eitil«d thttm fta lab to oaiba^^ 
^^^ Oyowoo*>i^tt« y«b»» «h«r« as D ^ il37d^ nanad th«s« tuo t iahM 
^» •"'a>s>«»o oalbmatt qnd OiryblBi £< 
Sb« «ystaaatio i>o«ltion of tiita« two s^solos ui^to gtaus 






















Oonmon nflUi«t« VnAuBt fiil» Kftlaondti iKDd KaXa 
3ftll«nt femturgt-
Body oblong* moderately oomprassed, intsr-orbital 
8pao« nearly flat* width of head equals Ita length exoludlng the 
snout* ifouth narrow* anout obtuse and depressed* destitute of 
lateral lobe but with pores* idi^s thloic* fringed (more espeoia" 
l l y the lower one) ^d eaoh having a diatlot inner fold* QiU 
ralcers Tery short* fwo pairs of barbels are present* rostral 
being slightly longer than the m^illary. Teeth are phaoryngeal 
and orooJced. l>or8al f in oosntenoes in adTa&oe of rentrals aid 
midway between the snout and base of the oatadal* i t s upper 
margins i s oonoare* TentraX ofkasnenoes below the fourth or fifth 
dorsal ray. Caudal f in i s deeply forked. Lateral line soales 
are 40-44 in mimber. Pins «Pe blaok in OOIOUJB iT>n(rt 1878). 
(Plate-A) 
geographical distribution: 
This fifldEk inhabits the freshwaters of North India* 
southern India, from the Kistna through Orissa* Bengal end 
Burma (Day* 1878). 
(8) 
OIMHIWA RBBA 
OoBnon nan** E«la and a^msh In Hindi, Batta in Bengali 
and Ghittatri in taiugu* 
Salient faatuarta; 
Dotraal profila slightly mora oonrax than that 
of abdoman. fha graata«t width of tha haad aquala i t s length 
exoluding the snout. Lips are fringed' A thin oartilaginous 
liflrer ooTering inside of the lower jaw* Dorsal fin originates 
slightly nearer the snout than tha b-^ ae of the oncudal f in and 
interior to the Tentrg,l, uppar margin of the fin oonowe. 
Pectoral nearly %s long as he*^. Ojiudal with deep, sharp lobes* 
So alas i^ re silvery in oolour, they are darker at their edges* 
forming shiny bands longitudinally<l>A^j'S'7S)-
SaograPhioal diatributiont 
throughout Indian aub-oontinant. 
Materials; anti jHetljotisl 
(9) 
fh« 8P«oln«n8 for norphoa«trio atady «tr« obtainod 
frotn the loo«il f i sh m<irk«t «ih«rt th« flah«a w«re broiaght from 
th« riTara S»sag«» aaad Tsrauafi. IRi* following body proportioaa 
wars selectedt which are also shonn dlagrsmatioally in i:'iate' 
A. The seleotad oharaoters are aooordlng to Krumholz and 
Oavanah (1968)* 
!• f o t a l lengtht Jroni the t ip of the snout to the tiiJ of the 
longest f in ray of oaudal f in (Sx«)« 
2» Standard length* From the t i i ' of the snout to the deepest sons 
of tho oaudal peduncle (SL). 
3* Ha ad lengths from the t i p of the snout to the moat p o a t w i -
or margins of the sub»operole (BL). 
"*• Body lengths from the posterior part of the m i^rgin of 
sab->operole to the deepest zone of O'^ udal 
Peduncle (BL). 
5 . Depth through pectoral f in base: Depth of the body at the 
origin of pectoral f in (DP). 
*• Depth through dorsal f in base* Depth of the body at the 
origin of dorsal f in (DD). 
7 . Depth of the oaudal peduaolet The depth at the deepest lone 
of osudal j^edunole ^DO;* 
She to ta l length (fit), hei^ length (HL), standard length 
(3L) and body length {BL) «re the longitudinal aeasarenents 
(10) 
ufail* I 'st three ohgraotara belong to the width of the fiah. 
The totstl length of eaoh a>'«oiatQ8 has been used as a 
basis of reftreaoe for aXX other aeaaurenents (Oarlander and 
Smith* 1945 end Hile, liHu). 
She fiedxaa ware measured upto the nearsat am* The 
aanples ware taken rsndooially for the study* A linear regression 
of Tarioaa body proportiona againat total length was e<irried oat 
by the leaat aquare'a method. The tests of signifioanoe of 
regression eoeffioients were oarried out and i f the regression 
of any oh«iraoters over totral length was found to be linear 
vrithin Certain range of independent yiriable* then this ohgraster 
was used for further oomparision. 
The oomparision of relationship of different body 
measurements to total leng'titi* measurements of al l the oharaotera 
were expressed as percent of total length. 
Eesiultis 
(11) 
Th« rtgrossion maXyaia of different body vaFtm or 
d i f f ^ f f i t body proportiona on t o t s i length and the ir eignifioanoe 
has been tabulated in Sables 1 and ;a for U, o^baaa and 3 and 4 
^0^ £* yba» A more iesa straight l ine relationship was obtained 
i n each oase (ifigs 1& 3)* Hone of the oharaoters studied ehoived 
signifioant deriation from l inear i ty , fhe regreseion equaticma 
desoribing these relationship gf also tabulated for both the 
f i shes (Tables 2 & 4 ) . 
fhe mean relat ive measurement a of different body oh«irat-
era expressed «ss percent of to ta l length along with their ranges 
and standflTd derlatlon «»re plotted in Pig. 2 (L. oalbasu) and 
71g* 4 ( 0 . reha)» In L* oalbasu mean standard length» mean head 
length qnd mean body length in males were 83.03^, 20.06!^ and 
6l.4l9i( repeotlYeiiy* while the mean lengths of these oharsptera 
i n oase of female oalbasu were ^3*10^, 20.34^ and 63*79^ 
repeotlTely* In oombined oalbasu the mean lengths of these 
oharaoters were ti3.ti9^, 20.06^ and 62«S0^ respeotirely* The mean 
depths through peotoral f i n base* depth throu^^ dorsal f i n base 
and depth of the oaudal pedunole in maule oalbasu were 28.08^» 
33.029( and I2^9€i^ while in female the mean widths of these 
oharaoters were 27.24l(» 32«7S^ and 13.]09t respectlrely (Table S}* 
The metfi standard length* me<«i head length and mean body 
length of male Q. reha were 84.86^, 16.2i^ and 64.66^ respeotirely, 
(12) 
nhilt th«a« oharaotcrs oaloulattd in famales irar« 85.71^» 
I8.9ll( sad 67.72^ rttPftOti^elj* The a«an d«pth through ptetoriil 
f in Itaati dapth throtigh doraal fin h^ae and dapth of tha eaudal 
padunoXa foundl in nala r«l)<i WBTB 32. ld^» 23.78^ md I0«8i9t 
raaptotivaly nhila in faaala the naga iridths of thaaa oh^raotara 
w«ra Z5*2&it 25.92<^ mi 12* 10^ raapaotiYely (7abla 4)* 
Tha ooTarianoe spa '^lyaia showed a aignifioaat diffaranoa 
hatwa^ morphonatxlo ohar<%otara of mila and famala of both tha 
apaoiea* fha paroentaga of mean oharaotera in malaa wara found 
higher than famalaa (^ ahXaa ^^  ^ 4^. 
Mi^tu^aion 
(13) 
In a l l th« norp)i<ni«trio studios of it* oalbaatt and 
2.* ^^^'i- rogrosolon tfialyala waa usod to rolato the olsto of 
body parts to t o t a l Isn^h* fbe rs lat lTs growth of f l shos was 
not fotuad to bt oonstant throiigh out the l i f e . The rat ios 
be t^en different body parts d i f fer at different stages of l i f e 
with Inoreasing length. Howerer, some workers hsire reported 
that the regressions of one oh^uraoter on the other showed a 
non-llneiMr relatlonahlp (Godsilf 1948{ Marr, 1955). Khan (1972) 
f otmd th<it the regression of different body measurements on 
t o t a l length of L. rohlta were almost linear within % oertaln 
range of independent deviation and i n the f ishes above 50 am 
m length. This showed that the growth of h. rohlta abOYe 59 ma 
m length was Isometrlo. similar oases have been reported by 
Ohatterjl l i jgl. ( i i^7) In oase of if. bat a. Shey found laonetrlo 
growth above 190 mm of h, bat a. In the present study the speoimens 
o^ k' oa lb^u below 170 mm and 0 . reba below 130 mm were not oapt< 
ured so nothing could be said about the growth of f i shes below 
these ranges. But in both the sPeoles the regressions of body 
measuretnents on to ta l length «riiowed alaioat a linear relat ionship. 
So i t i s suggested that the growth of these f ishes above these 
ranges were isometrlo. 
While oomparlng the dlffer«at oharaoters from the f i shes 
of two environments* Xhan (1972) observed a signifioant different 
ee in L. rohlt<^. He notloed that the oharaoters assoolated with 
(U) 
Ungth mrB higb«r in Moat fights thm th« riTgrin. f i ^ « s . H«no« 
th« fiah«s of pond ineroaaod in longth aoro rapidly t h « th« 
depth, irfiaro as tha fiahss of riyar incraasad in dapth aora 
rapidly th«i tha langth. Ohattarji ^ gX, {1977) also eompursd 
tha morphonatrio ehar«ot«r8 of L. hatta from two diffarant 
anrironiBaTrts, the river Kali and a pond Cftitfu fal* The growth of 
batfli i^ owed similar pattern as Ij. rohita* The signifioant 
differences in al l the oharaotera between two eoiTirtniasnts 
strongly suggested thnt these fishes belonged to two diffaroit 
independent stocks* Saoh rariations in tha aorphonatrie oharaotars 
of the f i ^ o s of two poijuiationa are due to modifioatlonal sffaots 
of the enrironmant or due to genetic effaot (Krumholz end Oavan^t 
1968). 
Sexual dimorphism in irarious body parts hare been reported 
by many workers (i^tohard, 1931) Tandon, 1962). Siailarly L. 
oalbaatt aead 0. raba showed signifiotfit sexual dinorphian in 
rarious body parts. All the oharaotars obserred in male are higher 
than the eharmoters in female. The differences were more signifi-
oent in the oharaotars asaooiated with length than the width. 
Khan (1972) end Ohatterji at. 5I. (1977) reported in 
i* yohita and L. beta respeotively that none of the body oharaotars 
were found to show these sexual differenoes in any of the two 
enrironaients* In other way i t oould be said that aaxual dlaorphiaa 
hare not bean reported in h, rohita and ^» bat^» fha ralatiTa 
growth of both tha saxes wad found to be constant and same* 
^ummar? 
(3JS) 
Morphomatrlo studies on ^. OflbftMa and 0* rsba froa 
r lrsrt G««iga snd Tanuna w«re aad«* The fishss w«r« ooUeoted 
tTOBL iUlgarh fish affirkst irti«re ths f ishss wor» Ixrotight aa a 
mixed lot from rlrera G a^^ a And Tflotuna both* The oharaotera 
aeleoted for the atudy were, total length, atividard length, 
heqd length, body length, depth at pectoral fin base, depth 
«tt dorsal f in b^ s^e mid depth of oaud<il pedtmole* The regression 
of different body measurements on total length were oarried 
out and i t was found that within a oertain range of independent 
• ariable the regression of all the oharaoters on total length 
were linear* The analysis of oo7arianoe revealed that the 
percentage of inean oharaoters in males were found higher than 





fLASB A* JaSbwo o^baw (Hamilton) 
a&o l^ng dlffsrent body measureisents uaed in 
iBoriliom^trlo studios* 
f .I». fotal longth 
S»If Standard longth 
B.L. Body longth 
D.F» Dapth through pactoral fin basa 
J>»D» Bapt^ tbrouj^ doraal fin basa 
D«0* Dapth of tha oaudaX padonola 
PLATE-A 
LABEO CALBASU 
PLAStB B* Olrrlilaa r»l>ft (H«iilton) 
PLATE-B 
CIRRHINA REBA 
f i g . 1. Stgresaloas of dittwmt body moasttrementa on 
totaX Itngth of i^» oalbaatt* 
fig* 2* Differgat body measurtaonts •spr«seed as p«ro«-
ntago of tota^ Xangtki* 
(Sbia oantral vairtioal Hues rapraaant tha mafl&t 
horlaonta^. Una a ranga* box of gra at ar 
rartloal idldth ± tuioa tha atmdard arror anl 










PEKENTAOe OF TOTAL LEMSTH Imm) 
'• M- ih • ria' ilo lU ' *b ito ' »ia' i^ A* '>"' *'""' " " ' *^° 
TOTAL I f M t T H liw 
P/61 
?lg. 3 Hegp^asio&s ot <llffor«at body measurements 
on total length of 0. reba* 
f i g . 4 Biffermt body neaanrwenta expresaed aa 
peroentage of total length. 
(¥he oentral rertleal Hnea repreaent the 
ae«it horiaontaX Xlnea range* box of 
greater Tertioal iiidth±twloe the 
atfsndard error m& box of analler •ertioal 
widlAi ^ e at and ard devi ati on) • 
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